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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a combination front-end circuit for a 
wireless transmission system that is composed for various kinds of 
different access methods. 

SOLUTION: The front-end circuit for communication terminal devices that 
is composed for multi-band and/or multi-mode is proposed. Various 
embodiments are supplied, where the embodiments are suited for a third- 
generation mobile radio device and especially transmission systems 
according to the UMTS standard by utilizing a multiband GSM system. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] it has the filter for transmission systems in mixed FDD/TDD 
actuation, and pure in the front end circuit for communication terminals 
which has a multi-band and/or a multimode transmission system, — the 
front end circuit characterized by having the filter for transmission 
systems in FDD or pure TDD actuation, and connecting the individual 
filter with the common antenna through the circuit which has at least 
one switching element chosen from HF switch, the duplexer, and the 
diplexer. 

[Claim 2] It is the circuit according to claim 1 in which the 
transmitting band and receiving band of a transmission system form a 



band pair in, the frequency difference between the 1st transmission 
system and the 2nd transmission system is about 1 octave, and the 
diplexer is prepared for the distinction of a band pair between an 
antenna and a filter. 

[Claim 3] The circuit according to claim 1 in which the transmitting 
band and receiving band of a transmission system form a band pair, the 
frequency of both the bands pair of the 1st and 2nd transmission systems 
is respectively located in 1 octave, and HF switch is formed for a pair 
of distinction between an antenna and a filter. 

[Claim 4] As an HF switch, the multiplex switch is formed and it is the 
circuit of the any 1 publication to claims 1-3 in which the change-over 
switch for TDD actuation is possible additionally by this multiplex 
switch. 

[Claim 5] The circuit of the any 1 publication to claims 1-4 in which 
the low pass filter is prepared as a transmitting filter. 
[Claim 6] It is the circuit of the any 1 publication to claims 1-5 where 
the duplexer for separating a transmitting band and a receiving band is 
formed for the FDD actuation by the pure FDD transmission system or the 
transmission system in mixed FDD/TDD actuation, and this duplexer has 
the band pass filter or the low pass filter of a steep side edge as a 
filter for transmitting ways. 

[Claim 7] It is the circuit of the any 1 publication to claims 1-6 where 
the common filter for both receiving bands is prepared for the 
transmission system in mixed TDD/FDD actuation, this filter is the part 
of the duplexer transmission of a FDD system, and for separation of a 
receiving band, another filter is prepared for the transmitting band of 
said FDD system, and HF switch is formed between the antenna, and said 
another filter and said duplexer in that case. 

[Claim 8] The frequency band of a mixed TDD/FDD system is a circuit of 
the any 1 publication to claims 1-6 where spacing has opened to mutual 
clearly, HF switch is formed between the common transmitting way for a 
pure FDD system and pure TDD systems, and both the transmitting filter 
in that case, and HF multiplex switch is formed at the antenna between 
the duplexer for FDD actuation, and the transmitting filter for TDD 
actuation and a receiving filter. 

[Claim 9] The circuit of the any 1 publication to claims 1-8 in which 
transmission system with additional still more nearly another filter and 
pure FDD, or pure TDD actuation is prepared to the transmission system 
of the transmission system of mixed FDD/TDD actuation and FDD, or TDD 
actuation. 

[Claim 10] The circuit according to claim 9 where HF switch is formed in 



the antenna side for TDD systems, and the duplexer is formed in the 
antenna side for each FDD systems. 

[Claim 11] The circuit according to claim 10 where still more nearly 
another component for mixed transmission systems is prepared, and at 
least one mixed transmission system is separated from the transmission 
system of another side by the duplexer by the antenna side besides 
mixing and both the pure system in that case. 

[Claim 12] A switch is the circuit of the any 1 publication to claims 1- 
11 constituted as a GaAs transistor. 

[Claim 13] A switch is the circuit of the any 1 publication to claims 1- 
11 constituted using the PIN diode which has an additional phase slider. 
[Claim 14] HF filter and a duplexer are a circuit according to claim 12 
or 13 which is mutually constituted independently and is constituted as 
a combination of an OFW filter, a MWK filter, a FBAR filter; strip line 
filter, a chip LC filter, or the above-mentioned filter. 
[Claim 15] the individual component of a circuit is separately common — 
a conductor — the circuit of the any 1 publication to claims 1-14 
attached on a plate. 

[Claim 16] The circuit of the any 1 publication to claims 1-14 where 
some individual components [ at least ] are unified in the common 
substrate. 

[Claim 17] A full-individual component is a circuit according to claim 
16 where it is unified in the common substrate with DC control section, 
and said substrate consists of flat structures partially with the 
multilayer technique. 

[Claim 18] The circuit of the any 1 publication to claims 1-17 where the 
directional coupler for power control of power amplifier is formed in at 
least one transmitting input side as a part of a detector. 
[Claim 19] It is the circuit of the any 1 publication to claims 1-18 
which the protection element is prepared between transmitting amplifier 
and a transmitting filter, and this protection element protects said 
transmitting amplifier from back bonding or the reflected power, and are 
chosen from an isolator or a circulator. 

[Claim 20] Use of the front end circuit of the any 1 publication to 
claims 1-19 for the Mobile radio equipment of the third generation. 
[Claim 21] Use of the front end circuit of the any 1 publication to 
claims 1-20 for the Mobile radio equipment which can operate by the 
system of the 2nd and the third generation. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the front end circuit 
for communication terminals which has a multi-band and/or a multimode 
transmission system, and the combination front end circuit for wireless 
transmission systems. 
[0002] 

[Description of the Prior Art] The Mobile wireless systems differ 
variously also about many existing wireless transmission systems and the 
frequency band used also about the transmission criterion especially. 
The variously different access approach, for example, CDMA (Code 
Division Multiple Access) and TDMA (Time Division Multiple Access), or 
FDMA (Frequency Division Multiple Access) is used in that case. 
[0003] In order for this variously different access approach to separate 
transmit data and received data and to enable it for a communication 
device to perform transmitting actuation and reception actuation to it 
and coincidence further, it can have the variously different double 
communication link-ized approach. 

[0004] As the double communication link-ized approach, FDD (Frequency 
Division Duplex) and TDD (Time Division Duplex) are well-known. Although 
some criteria also use the double communication link-ized approach of 
performing mixed FDD/TDD actuation and the frequency band where it 
differs transmission and for reception actuation variously is prepared 
in that case, additionally, time amount is separated mutually and the 
sending signal and the input signal are prepared in the so-called time 
slot. Well-known transmission criteria are CDMA800 and CDMA1900 in USA, 
for example, and the double communication link-ized approach is 
performed by pure FDD actuation. In Europe, the individual bands GSM1800 
and GSM1900 and the GSM criterion in EGSM have spread widely, and the 



duplex-ized approach is performed by mixed FDD/TDD actuation. Similarly, 
TDMA800 and TDMA1900 criterion which has spread in USA has mixed FDD/TDD 
actuation. In addition, in USA, the analog AMPS system has spread widely 
further and this system operates by the pure FDD actuation method. 
[0005] Simple Mobile radio equipment (Handys) fits only actuation in the 
field which uses the only criterion, therefore covers sufficient network 
for [ this ] criteria without a limit. In order to improve the 
achievability in the field which does not cover a network completely, 
thru/or since the capacitance of the a large number user in a field is 
increased, the multi-band mobile radio equipment which can cover two or 
more frequency bands is suitable, it can transmit and receive in a 
frequency band which is variously different although functioned 
corresponding to the access approach (for example, GSM) that the so- 
called dual band and a triple band handicap are the same, in that case, 
therefore an equipment configuration is carried out to two or more 
criteria — having — **** — for example, coincidence — GSM1800 and 
EGSM — or the equipment configuration is additionally carried out to 
GSM1900. a suitable multi-band handicap — a U. S. commercial scene — it 
is a 800-1900MHz object for CDMA systems especially. 
[0006] Access with the common antenna for transmission (Tx) and 
reception (Rx) usually consists of well-known multi-band mobile radio 
equipment for the criteria in a mixed FDD/TDD duplex actuation method 
through HF change-over switch. A transmission system uses the band pair 
to which the frequency for transmission and reception was assigned and 
which is one respectively (frequency) in that case. When one band pair 
of a system is sufficiently widely separated from the band of another 
side (typically about 1 octave), it connects with these band pairs 
through the duplexer at the impedance neutral separately from the other 
band pair, and the filter and the signal-processing way are connected to 
the common antenna. The band pair of other criteria near mutual is 
mutually separated through the multiplex switch like usual within the 
well-known multi-band terminal unit. 

[0007] The front end circuit of a well-known triple band GSM system is 
shown in drawing 1 . Various this circuit is suitable for the 
communication terminal (for example, Handys) which can operate by three 
different GSM bands, GSM1800 and GSM1900, and EGSM. [i.e., ] According 
to the frequency, it dissociates clearly from the band pair of both 
other GSM systems, and the transceiver band for EGSM systems is about 1 
octave detached building Separation of both this bands field is 

performed using the passive frequency splitter by which parallel 
connection was carried out to the duplexer [ A ] DI 1, i. e. , an antenna, 



and which consisted of a high-pass filter HDI1 and a low pass filter 
LDI1. The change-over switch 1 is formed in the output side of a low 
pass filter, and this change-over switch connects alternatively the 
output side of a low pass filter LDI1 with the transmitting filter SF 3 
of an EGSM system, or the receiving filter EF3. The output side TX3 of 
another side of the transmitting filter SF 3 constituted as a low pass 
filter is connected with power amplification (PA). Similarly, the output 
side RX 3 of another side of the receiving filter EF3 is connected with 
low noise amplifier (LNA). By different time slot, various EGSM systems 
of a mixed FDD/TDD actuation method shift in time, and operate, and 
change-over-switch US1 forms connection with a suitable filter and a 
signal-processing way depending on each time slot in that case. 
[0008] The 2nd output side of a duplexer DI 1, i. e. , the output side of 
a high-pass filter HDI1, is connected with the multiplex switch MS 1, 
and this multiplex switch can be switched here and there between 
transmission and the receiving filters of both the GSM band of another 
side. For transmission, a common low pass filter is used as a 
transmitting filter 1 and SF 2 to both bands, and one individual band 
pass filters EF1 and EF2 can be respectively used for reception through 
both the receiving ways Rxl and Rx2. According to a desired band, the 
multiplex switch MS 1 switches here and there between 1 and 3 [ both the 
switchpoints 1 and 2 or ] for transmission and reception. 
[0009] The Mobile wireless terminal unit in a system which can use the 
variously different access approach, and the so-called multimode 
equipment are not conventionally well-known. Similarly, the terminal 
unit for the Mobile wireless of the third generation (3G) introduced 
soon is not well-known. 
[0010] 

[Problem (s) to be Solved by the Invention] Various technical problems of 
this invention are to offer the combination front end circuit for 
wireless transmission systems constituted for [ different ] the access 
approaches. 
[0011] 

[Means for Solving the Problem] in order to solve a technical problem, 
this invention has the filter for transmission systems in mixed FDD/TDD 
actuation, and is pure — it has the filter for transmission systems in 
FDD or pure TDD actuation, and an individual filter proposes making it 
connect with a common antenna through the circuit which has at least one 
switching element chosen from HF switch, the duplexer, and the diplexer. 
[0012] 

[Embodiment of the Invention] By the means given in a subordination 



claim, an example and an improvement with advantageous approach of this 
invention and equipment of this invention are possible. 
[0013] This invention proposes the front end circuit for communication 
terminals constituted a multi-band and/or for multimode actuation. This 
circuit has HF filter for the transmission systems of a mixed FDD/TDD 
actuation method, and has the filter for the transmission systems of 
pure FDD- or pure TDD actuation in the list. The individual filter of a 
front end circuit can be used as the element which it connects with the 
common antenna, and the switching element is prepared between a filter, 
transmission, and a head amplifier between the filter and the antenna at 
the list in that case, or was chosen from HF switch, the duplexer, and 
the diplexer. By using a common antenna, a front end circuit can be 
automatically switched between the variously different duplex-ized modes 
from an individual access method using a switch like expected, using a 
frequency splitter (a diplexer or duplexer). In the front end circuit of 
this invention, two or more switch and two or more frequency splitters 
may be unified. 

[0014] In that case, a front end circuit is a part for the antenna flank 
of a communication terminal, and this part connects a common antenna 
with HF filter, connects HF filter with the signal-processing way where 
it differed a variously different operating mode depending on the case, 
and for access methods variously, LNA especially for input ways (Low 
Noise Amplifier), or PA for transmitting ways (Power Amplifier), and has 
a switch still more nearly required for the change-over between an 
access method and an actuation method. 
[0015] 

[Example] Hereafter, this invention is explained to a detail using the 
example of illustration. 

[0016] The 1st example of the front end circuit of this invention shown 
in drawing 2 contains a switching element, a pure TDD system, and the 
filter the same or for the mixed FDD/TDD systems which operate in a 
contiguity band. Since both systems operate by the time multiplexer (TDD 
method), they can connect four filters with Antenna A by turns through 
the multiplex switch MS 1 in all. In the switching location 1 of the 
multiplex switch MS 1, the transmitting way Txl of a pure TDD system is 
connected with an antenna through a low pass filter SF 1. In a switch 
position 2, the receiving way Rxl of a pure TDD system is connected with 
an antenna through a band pass filter EF1. The transmitting way Tx2 of a 
mixed FDD/TDD system and the transmitting filter SF 2 constituted as a 
low pass filter are connected with an antenna through a switch position 
3, and the receiving filter EF2 constituted as the receiving way Rx2 and 



a band pass filter is connected with an antenna through the switching 
location 4 to it. Both the transmitting filter is constituted as a low 
pass filter, in order to separate a sending signal from a harmonic 
[ **** / the sending signal concerned / un-]. A low pass filter has the 
advantage which it has further with a band pass filter or a duplexer in 
the point which can operate by the insertion magnitude of attenuation 
slighter than a possible amount. The receiving filter is constituted as 
a band pass filter which has a bandwidth required for a suitable 
receiving way at least. A bandwidth takes the insertion magnitude of 
attenuation of a band pass filter for becoming narrow, and reduces it so 
that it may generally carry out appropriate. Therefore, the band pass 
filter of this invention has advantageously the bandwidth which is not 
larger than the necessary bandwidth of the band which should be covered. 
[0017] Four variously different filters can be constituted from a filter 
technique of arbitration, and a different filter technique in a circuit 
may be used in that case, this circuit — for example, an OFW filter, a 
MWK filter, a FBAR filter, a strip line filter, and a chip LC filter — 
or the combination of these filter techniques can constitute. Any 
switches which can switch the high frequency signal supplied at the rate 
of a request required for a time slot as a multiplex switch MS 1 that 
there is no failure are suitable. 

[0018] The 2nd example the same or for the front end circuits of this 
invention suitable for combining with the mixed FDD/TDD system which 
operates in a contiguity band is shown in drawing 3 in the pure FDD 
system. Separation of transmitting - of a pure FDD system and the 
receiving way Rxl thru/or Txl is performed through a duplexer DU 1, and 
it connects with 2nd band pass filter BDU' as a transmitting filter, and 
is made for the 1st band pass filter BDU to have the high resistive 
characteristic passively shown by the common terminal [ respectively as 
opposed to / connection / this / within other bands / an antenna in a 
filter ] as a receiving filter in that case, the antenna in front of a 
duplexer — the multiplex switch MS 1 is immediately formed in the 
backside, and although this multiplex switch closes a duplexer in a 
switch position 1, it is switchable in switch positions 2 and 3 between 
the transmitting filter SF 2 of a mixed FDD/TDD system, and the 
receiving filter EF2. Here, advantageously, based on the low insertion 
attenuance in the same amplifier output, the transmitting filter SF 2 is 
constituted as a low pass filter which passes a still stronger sending 
signal, or comparatively slight energy expenditure, therefore the 
comparatively long transmitting period of it become possible with the 
same signal strength. 



[0019] The 3rd example of the front end circuit of this invention for 
combining a pure TDD system with the mixed FDD/TDD system which operates 
in a different band from it is shown in drawing 4 . Based on sufficient 
band spacing of a hybrid system, each frequency band is separated using 
the duplexer DI 1 formed in the backside of an antenna. A duplexer DI 1 
consists of a high-pass filter HDI and a low pass filter LDI by which 
parallel connection was carried out to it. The output side of a high- 
pass filter HDI is connected with the switch US 1, and a switch US 1 can 
be switched between the transmitting filter SF 1 of a pure TDD system, 
and the receiving filter EF1. Here, the transmitting filter SF 1 is 
constituted as a low pass filter of a low insertion attenuance, and the 
receiving filter EF1 is a band pass filter. The output side of another 
side of a duplexer DI 1, i. e. , the output side of a low pass filter LDI, 
is connected with 2nd change-over-switch US2, and this 2nd change-over- 
switch US2 is switched between the transmitting filter SF 2 constituted 
by the transmitting band Tx2 thru/or it as a low pass filter of 
affiliation, and the receiving filter EF2 constituted as a band pass 
filter. 

[0020] The easy front end circuit of this invention is illustrated as 
the 4th example by drawing 5 , and this circuit is combined with the 
mixed FDD/TDD system in a band which is different from it in a pure FDD 
system at it. Based on spacing of a hybrid system and a pure system, the 
diplexer DI 1 prepared in the backside of Antenna A can separate both 
systems mutually also here. It connects with the pure FDD system, the 
output side of the low pass filter LDI of a diplexer DI 1 is connected 
with the mixed FDD/TDD system, and the high-pass filter HDI of a 
duplexer DI 1 switches change-over-switch US1 prepared among them 
between the transmitting way Tx2 and the receiving way Rx2 in that case. 
[0021] Naturally exact connection between both systems and each output 
side of a diplexer DI 1 can also be conversely made by a line crack and 
the alien system depending on the frequency location of both systems, 
consequently for example, a pure FDD system is connected with the low 
pass filter of a diplexer, and the hybrid system is connected with the 
high-pass filter of a diplexer. It is always suitable to use a diplexer 
generally for preselection of a variously different system, when 
frequency spacing between each band of each system is about 1 octave. 
Frequency spacing of one octave is twice in a frequency in that case. 
For example, I hear that the system in a 1GHz band and the system in a 
2GHz band are separated to both 1 octaves, and there are. A 1GHz field 
is the perimeter wave number band prepared in 800-1000MHz anyway in that 
case, and 2GHz systems are all 1700-2200MHz bands. 



[0022] A pure FDD system can perform transmission and reception to 
coincidence, and various both signals are arranged by Rx band and Tx 
band within a different frequency band in that case. By this system, a 
duplexer DU 1 is required because of duplex-ized actuation, and this 
duplexer consists of two band pass filters which are high resistance 
within the frequency band of another side respectively. 
[0023] Another example of this invention is shown by drawing 6 to the 
front end circuit which combines a pure FDD system and a pure TDD system 
regardless of another system integrated. In order to separate the 
transmitting band Txl and the receiving band Rxl mutually, the duplexer 
DU 1 is formed in the FDD system. According to this example, the 
receiving filter 1 and EF 2 of a duplexer DU 1 can be similarly used for 
the pure TDD system which operates within a contiguity frequency band. 
Constituting the band pass filter 1 and EF 2 of the bandwidth expanded 
suitably according to the location of a band has that it is required 
since the total bandwidth of both the receiving band is covered by the 
sum. Transmitting actuation of a pure TDD system is performed through 
the low pass filter SF 2 with little loss. 1st change-over-switch US1 
connects an antenna with the transmitting filter SF 2 of a duplexer DU 1 
thru/or a TDD system. 2nd change-over-switch US2 between the common 
transmitting way Tx and each transmitting filters SF1 and SF2 is used 
for the change-over between the FDD transmitting actuation through a 
duplexer, and the TDD transmitting actuation through a low pass filter 
SF 2. The communication link connection by the 2G present criterion 
(second generation Mobile wireless) can use only one side of both the 
systems. The communication link connection by 3G future criterion can 
use the pure system (FDD or TDD) of one side or both alternatively for a 
message for the only communication link connection. 

[0024] The solution means for front end circuits constituted by two pure 
systems, the pure FDD system, and the object for pure TDD systems which 
operate in the band fully separated mutually as another example is shown 
in drawing 7 . By the frequency separation between each band, the 
separate low pass filter SF 2 and the separate band pass filter EF2 can 
be formed for a pure TDD system. By the antenna side, it can switch 
between transmitting actuation of a TDD system, and reception actuation 
using multiplex change-over-switch MSI. The 3rd switch position 1 of 
multiplex change-over-switch MSI connects an antenna with the duplexer 
DU 1 for pure FDD systems, and the pure FDD system is constituted by 
connecting two band pass filters to an impedance neutral. It is good 
even if the transmitting way for both systems is separate. However, the 
common transmitting way Tx connected with the transmitting filter SF 1 



of a pure FDD system or the transmitting filter SF 2 of a pure TDD 
system if needed can also be formed using change-over-switch US1 as 
shown in an example and drawing 7 . It is fixed to a location 1 and, in 
pure FDD actuation, in pure TDD actuation, multiplex change-over-switch 
MSI needs to carry out change-over switching of this switch among 
locations 2 and 3 for transmission and reception. This example is 
suitable for the system combination which operate within the frequency 
band which adjoined narrowly the combination of the pure transmission 
system which uses mutually each frequency band which separated widely. 
[0025] The front end circuit where only the signal-processing way a 
suitable filter and for mixed FDD/TDD systems was widened is shown in 
drawing 8 as another example in the circuit shown in drawing 7 . To this 
hybrid system, respectively, separately, a low pass filter is prepared 
as a transmitting filter SF 3, and every one band pass filter EF3 is 
formed as a receiving filter. In an antenna side, it switches between 
transmitting actuation of a hybrid system, and reception actuation 
through the switching locations 4 and 5 using multiplex change-over- 
switch MSI. The switch position 1 of multiplex change-over-switch MSI 
connects an antenna with the duplexer DU 1 for pure FDD systems, and the 
switch positions 2 and 3 of multiplex change-over-switch MSI connect an 
antenna with the transmitting filter SF 2 of a pure TDD system thru/or 
the receiving filter EF2. here, the common transmitting way Tx for both 
pure systems is formed, and in case this transmitting way shifts to the 
system of each another side using change-over-switch US1, it is 
connected with one each of both the transmitting filters SF1 and SF2. 
The front end circuit of illustration is suitable for all the system 
combination that operates with a separate frequency band mutually. All 
the transmitting filters SF2 and SF3 including the band pass filter used 
as a transmitting filter SF 1 consist of duplexers DU 1 as a low pass 
filter with little loss. All receiving filters are constituted as a band 
pass filter of the bandwidth which ****s to each criterion. 
[0026] The example of drawing 9 ****s in the front end circuit of 
drawing 6 where only the mixed FDD/TDD system was extended. Therefore, 
only the switch positions 3 and 4 where multiplex change-over-switch MSI 
for hybrid systems was connected with the transmitting filter SF 3 
thru/or the receiving filter EF3 are extended. As for change-over-switch 
US1, the transmitting way where both the pure system is common is 
alternatively connected with the transmitting filter SF 1 of the 
duplexer DU 1 of a pure FDD system, or the transmitting filter SF 2 of a 
pure TDD system. However, a separate transmitting way thru/or a separate 
signal-processing way may be established in each sending signals of both 



systems. 

[0027] Also in this example, the receiving filter EF1 of a duplexer 
needs to extend only the frequency domain of a pure TDD receiving band. 
Only the frequency domain of the transmitting way of a pure TDD system 
can also widen Tx way of a FDD duplexer to an alternative selection 
target. For the receive mode of a pure TDD system, another change-over 
switch is formed between the multiplex switch MS 1 and the duplexer DU 1 
in that case, and this change-over switch switches an input signal to Rx 
way thru/or the receiving filter of a duplexer DU 1. 

[0028] The example of the front end circuit where only the mixed FDD/TDD 
system which the frequency separated from it was extended to the example 
introduced to drawing 7 is shown in drawing 10 . Separation of this 
hybrid system is performed through a diplexer DI 1 by the antenna side, 
and this diplexer is connected with the well-known multiplex switch MS 1 
from drawing 7 through the high-pass filter HDI1. It connects with 
another change-over-switch US2, and the low pass filter LDI1 of a 
diplexer DI 1 carries out change-over switching of this change-over 
switch between transmitting -, transmitting - for a receiving filter and 
mixed FDD/TDD systems, and a receiving way. Here, advantageously, the 
low pass filter with little loss is prepared for the transmitting filter 
SF 3 of a hybrid system, and the band pass filter is used for the 
receiving filter EF3. Advantageously, a diplexer DI 1 can be constituted 
as a harmonic filter, and this filter performs preselection of both 
frequency domains passively. The receiving filter 1 and EF 2 which could 
lose Rx way where a pure TDD system is separate as a deformation example 
over the example of drawing 10 , therefore was connected with Rx way of 
a pure FDD system and it is used together. The example in which system 
combination in which each receiving band Rx of pure FDD and a TDD system 
is the same, or adjoins drawing 11 is possible is shown. It ****s and 
the receiving filter 1 and EF 2 can be made into a suitably high 
bandwidth depending on the case. In the receive mode of a pure TDD 
system, in that case, the switch is formed between change-over-switch 
US1 and the duplexer DU 1 (not shown), and this switch connects the 
input signal of the input side by the side of the antenna of the 
receiving filter 1 and EF 2 to a duplexer DU 1. 
[0029] Still more nearly another front end circuit integrated is 
illustrated by drawing 12 , and the front end circuit for triple band 
handicaps where only the switching element with this circuit suitable 
[ for combination with three mixed FDD/TDD systems, for example, another 
well-known pure TDD system, and a pure FDD system ] was extended is 
shown. Therefore, for example, the front end circuit shown in drawing 10 



is widened including transmission and the receiving way of affiliation 
of only three another filters 3 and SF 4, and EF3 and EF4 in it, and 
this filter can be connected with a duplexer DI 1 thru/or its high-pass 
filter HDI1 through the switch positions 4, 5, and 6 of multiplex 
change-over-switch MSI. Two additional filters [ three ] for hybrid 
systems are also connectable with an alternative selection target 
through an additional switch position at change-over-switch US2 already 
connected with Antenna A through the low pass filter LDI1 of a diplexer 
DI 1 by all. To both the additional mixing FDD/TDD system, the common 
transmitting filter 3 and SF 4 can be formed, and this transmitting 
filter connects the common transmitting way 3 and Tx 4 with a diplexer 
DI 1 and an antenna through multiplex change-over-switch MSI. The 
additional receiving way for both mixing FDD/TDD systems is connected 
with multiplex change-over-switch MSI through the separate receiving 
filters EF3 and EF4, and this switch is further connected with the 
diplexer and Antenna A. Like the example of drawing 10 , it connects 
with change-over-switch US2, and the low pass filter LDI1 of a diplexer 
DI 1 switches this change-over switch between transmitting - of the 1st 
mixed FDD/TDD system, and the receive mode. Even in this case, only 
within the case where at least one frequency of a mixed FDD/TDD system 
is separated from another side, plisse REKUTO can be passively carried 
out through a diplexer DI 1 usable consequently. As for at least one 
frequency of a band pair of a mixed FDD/TDD system, it is advantageous 
for it to be located near each band of pure FDD- and a TDD system, 
therefore to dissociate through a switch here. 

[0030] drawing 13 — it — receiving — alternative — the alternative 
example is shown and both the switch positions (multiplex change-over- 
switch MSI of drawing 12 ) 5 and 6 collect in this example — having — 
**** — therefore, between the switch position 5 of multiplex change- 
over-switch MSI, and both the receiving filters EF3 and EF4 — an 
impedance — the neutral connection is prepared using the diplexer DI 2. 
Therefore, only one terminal which connects this diplexer DI 2 with the 
diplexer DI 1 by the side of an antenna thru/or its high-pass filter 
HDI1 is needed for multiplex change-over-switch MSI. 
[0031] Drawing 12 and the example of 13 **** for example, in a GSM 
triple band front end circuit, and, as for this circuit, only the part 
of the function of a UMTS front end circuit (3G Mobile wireless) is 
extended. In that case, the FDD mode for standard [ for UMTS ] one 
(1920-1980MHz Tx band, 2110-2170MHz Rx band) can also use the standard 
TDD mode (frequency band (1900-1920MHz and 2010-2025MHz) ) for UMTS, and 
does not need to extend the message band of a duplexer DU 1 for a pure 



FDD system in that case. In that case, since both the TDD frequency band 
is covered, the receiving filter EF2 of a pure TDD system can be 
constituted as a 2-Inn-l-f ilter of a double bandpass property which 
could constitute as a 125MHz width-of-face filter, or was connected to 
both sides. Therefore, to each of both alternative alternative, suitable 
filter technology can be used or both filters can consist of suitable 
filter technology. 

[0032] Another deformation example of the example for the front end 
circuits of this invention shown in drawing 12 is shown in drawing 14 . 
In that case, the separate transmitting filter SF 2 of a pure TDD system 
can be lost, and the switch position 2 of multiplex change-over-switch 
MSI can be lost similarly (refer to the drawing 1212 ). As for both pure 
FDD- and a TDD system, transmitting - and a receiving filter also use a 
duplexer DU 1 in common in that case. Since the output side of a 
duplexer DU 1 is connected with the receiving band Rxl of a pure FDD 
system, through another change-over-switch US3, it connects with FDD- 
and the common transmitting way 1 and Tx 2 for TDD systems in the 1st 
switch position, and the 2nd output side of a duplexer DU 1 is connected 
with the receiving way of a TDD system in the switch position of another 
side. It consists of this example as a filter of 125MHz width of face 
with which it is common, thru/or the filter 1 and GF 2 by which mixed 
use is carried out was extended, and this filter covers both the 
frequency bands of the standard pure TDD system for UMTS, and Tx band of 
the standard pure FDD system for UMTS. Such a broad filter does not mean 
property degradation about introductory attenuation, thru/or it can 
constitute this so that it may have the introductory attenuation with 
such a slight broad filter. The case of pure FDD actuation, and in pure 
TDD actuation, multiplex change-over-switch MSI is a location 1. A 
change-over with transmitting actuation of a pure TDD system and 
reception actuation is performed by change-over-switch US3. In pure FDD 
actuation, this switch is fixed by the switch position 2. The filter for 
a switching element and three mixed FDD/TDD systems consists of examples 
of drawing 14 like the example of drawing 12 . 

[0033] In the another deformation example of this invention, drawing 12 
and the high-accumulated front end circuit which is shown in 13 and 14 
can be simplified by losing a suitable switch and one, or two filters 
for mixed FDD/TDD systems. 

[0034] Another example of this invention is shown in drawing 15 , and it 
is prepared in this example between the filter equipment for power 
control of the power amplifier of a transmitting way, and the power 
amplifier in a transmitting way of affiliation in it. Since a 



communication terminal is generally Mobile, based on geographical 
conditions, the quality of transmitting - / reception needs to 
constitute a communication terminal in the locations which are not good. 
Although the power of a base station is generally enough within the 
wireless eel of affiliation in it to receive in all locations, for the 
transmitted power of the Mobile terminal unit, it comes out enough, and 
a certain thing is a very rare thing. Furthermore, when a connection' s 
quality is good, in order to save energy by reducing transmitted power 
suitably and doing it so, it is worthy to fit the transmitted power of a 
terminal unit to a connection's quality thru/or to extend the actuation 
period of an accumulator, without charging beforehand. 
[0035] Such equipment for the power follow-up control of transmitting 
amplifier consists of directional couplers RK, this directional coupler 
is formed in the bypass of a transmitting way, and this equipment 
measures transmitted power, and ****s and carries out follow-up control 
of this transmitted power to the power of which it is required by the 
base station. In the Mobile wireless system well-known for power 
adaptation, the code transmitted to a terminal unit from a base station 
is prepared. The directional coupler RK to which the power control 
circuit (APC, Adopted Power Control) was connected and which forms one 
bypass respectively, ****s on the conditions transmitted from a base 
station, and adaptation-izes transmitted power is shown in drawing 15 . 
This directional coupler suits all the transmission systems integrated 
in a circuit between a transmitting way and a transmitting filter at 
drawing 15 . The other part of the front end circuit of illustration 
****s i n the circuit of drawing 12 . 

[0036] Another example of this invention is shown in drawing 16 , only 
protection element with the another circuit shown in drawing 15 in that 
case is extended, in that case, one protection element is respectively 
prepared between the power amplifier of a transmitting way, and each 
input side of a transmitting filter, and the reaction to the 
transmitting filter by antenna incorrect connection can be controlled. 
Such incorrect connection may produce radiation [ **** / un~] under the 
frequency which may serve as an oscillation [ **** / un~], for example, 
and this mistook, and a connection failure. This protection element is 
constituted as an isolator by drawing 16 , and is constituted from 
drawing 17 as a circulator Zk. Both are ferromagnetic components, in 
that case, an isolator transmits HF power only in the direction of an 
arrow head, it absorbs and another side and a circulator derive to a 
ground the power which returned to the terminator in an opposite 
direction. Drawing 15 and the front end circuit of 16 follow, and are 



characterized by the protective action with a high transmitting stage, 
and, thereby, the stable zone of a communication terminal is extended. 
[0037] This invention offers the first means which can constitute the 
front end circuit for 3G communication terminals which needs to carry 
out multimode actuation to a standard [ for UMTS ] one suitably. This 
invention offers the means which can constitute a front end circuit 
easily or can be improved from a viewpoint of a performance improvement 
of the property of all circuits with an additional component still more 
nearly remarkably easily, the individual component part of a circuit — 
the function — with, the chisel configuration is carried out, 
consequently there are a series of deformation means for the 
configuration of the front end circuit of this invention. It is got 
blocked, for example, a part or all can be unified for the component of 
a circuit on a common substrate. For example, it can be constituted, 
being able to use some filters as a ceramic filter (considering as a 
stripline or a chip LC filter as a MWK filter, an OFW filter, and a FBAR 
filter for example), and this can be embedded on a substrate ceramic 
(Low Temperature Cofired Ceramic), for example, a LTCC multilayer 
ceramic, this substrate — a suitable conductor still more nearly 
required for connection of a component — structure — having — **** — 
this conductor — structure can consist of multilayer techniques on a 
substrate as for example, PURANA structure. Moreover, another component 
may be unified on a substrate, for example, DC control section of a 
switch may be unified. Besides the ceramic substrate, the printed wired 
board of the conventional technique is also suitable, and the multilayer 
which consists of a layer in which photograph structuring is possible is 
suitable similarly. There is the whole or a module character of a front 
end circuit partially integrated on a substrate advantageously in that 
case. It can connect together with other components easily, and a module 
can operate all comparatively easily in one still smaller configuration 
format to constituting an individual component together in that case, 
and can improve now synergy with components other than this. 
[0038] Various HF filter, diplexers, and duplexers can be constituted 
from a different technique like previous statement, and a technique 
which is variously different for HF switch, a multiplex switch, and a 
change-over switch can be used similarly. For example, a switch may be 
constituted as a gallium ARUSENIDO FET transistor. A switch can also be 
constituted as a PIN diode of additional conversion efficiency as other 
adaptation switching elements which can carry out a phase shift 
operation. Possible examples are lambda / 4 strip lines which are 
integrated in a **** substrate here. 



[0039] If needed for a communication terminal, symmetrically, each 
output side of a receiving way can be constituted in a differential, and 
can set impedance termination to 50 ohms respectively like antenna 
termination in that case, or can be made highly or low as compared with 
an antenna terminal using impedance conversion. 

[0040] The advantageous example of this invention other than the example 
of illustration is still more possible also for a series of another 
combination, that is, can be constituted, and combining the individual 
component of an example as stated above. [ losing an individual 
component ] 
[0041] 

[Effect of the Invention] Remarkable saying according to this invention 
effectiveness can be done so. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The front end circuit of a well-known triple band GSM system 
[Drawing 2] The circuit for the FDD/TDD systems of mixing combined with 
the pure TDD system which operates in same or nearby, another band 
[Drawing 3] Drawing showing the FDD/TDD system of mixing combined with 
the FDD system which operates in same or nearby, another band 
[Drawing 4] Drawing showing the combination of a mixed FDD/TDD system 
and the pure TDD system which operates in other bands which separated 
widely 

[Drawing 5] Drawing in which being the same circuit for combination as 
drawing 4 , and showing the circuit where the duplexer is formed in pure 
FDD systems 

[Drawing 6] The partial diagrammatic view of the front end circuit of 



this invention which connects a pure FDD system with the pure TDD system 
by which the frequency adjoined 

[Drawing 7] Drawing showing the same front end circuit for combination 
as drawing 6 which consisted of four filters 

[Drawing 8] Drawing showing the front end circuit of drawing 7 combined 
with another mixed FDD/TDD system 

[Drawing 9] Drawing showing the combination of the front end circuit of 
drawing 6 combined with another mixed FDD/TDD system 
[Drawing 10] Drawing showing the deformation combination of drawing 9 
which the frequency band of a mixed FDD/TDD system separated from both 
the pure system widely 

[Drawing 11] Drawing in which two receiving filters show the deformation 
combination of the front end circuit of drawing 10 constituted with one 
band pass filter 

[Drawing 12] Drawing showing the front end circuit where the equipment 
of drawing 8 was combined with two another mixed FDD/TDD systems 
[Drawing 13] Drawing showing the deformation circuit of drawing 12 
[Drawing 14] Drawing showing the front end circuit which combined a pure 
TDD system, a pure FDD system, and three hybrid systems 
[Drawing 15] Drawing showing another front end circuit which has an 
additional circuit element for power measurement of transmitting 
amplifier although it is suitable for the same system combination as the 
circuit of drawing 14 

[Drawing 16] Drawing showing the circuit for systems which has an 
additional (otherwise, the problem and parasitic oscillation of 
stabilization are produced) protection component for protecting 
transmitting amplifier from the reaction by antenna incorrect connection 
[Drawing 17] Drawing showing another deformation circuit of a protection 
component 

[Description of Notations] 
MSI Multiplex switch 
A Antenna 

SF1 Low pass filter 
EF1 Band pass filter 
SF2 Transmitting filter 
EF2 Receiving filter 
DI1 Duplexer 
HDI High-pass filter 
LDI Low pass filter 
US1 Switch 



MSI Multiplex change-over switch 
DU1 Duplexer 
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[0008] jSSWffifiD I 1 <50ff52«ffi*«li. o4 

0. A^;U7^;^HDI 1 CO&JjMte. ^fiX-f -y 

fMS 1 h®ig§fLTfcD. ;o^lx^-yf(i, fi&^r 
WlGSMAy FOjMfIS.V^fi7 * 7lx^rat"S>^-*> 
X>f -y^->'^'-rS^i;A i 'T-&-&„ iMftO/c^C W^y 
Ft^fLTSaon-y^x^-f^^^ilfi^^/k^SF 

1, 2h LTfiJfflStL. MSfllf^Rx lSt;Rx2S:l> 
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* E F 1 WE F 2 Srfljffl-T S i fc £ . JSfStfV * 

y h"£JEtT,. M^7fMSlti iiftM^fi<7) 
fcftfc, W:M -yfjitlSt>'2XlllW3«m 

[0009] a^M^sr^-fex^^fijffl-r^i 3&« 

ZtL&m3mt ( 3G) 0^-b7l4Sillffloffi5fcS|gi4 
[00 10] 

[00 11] 

S£HJ§{4 , M&F DD/TDD ^TOfsjl^xAffl 7 

■r h z. t & mmt & & <o x° h & . 

[00 12] 

[ mmmmmm ] wm&mBmn^mz £->x. 

[00 13] *%m$. v;kfA>KRt//XI±7/l/f 

D/T D D^i&^Wteii^^-rAffl^H F 7 y )V9 & 
^LXt5 *) „ Mt^'t, (fiFDD-XlitfiTDDfHKKOe 

/yy> fc S£m&tfg«tB«iB £ amzxA v*>7X=Hfi 
mthtiXis*). XJ4. HFMvf, SMCflBftSa^ 

IfllBti , «8ir ^ -kx*3iC f: «>» JWr o 2 filfc^ - F 

fc isftwtsaaa^ifts ( r-r y-f x«4>i 

^ T -TO 0 jft i § » » § . T&mn y n y r- x y H 
[00 14] ^coiL 7nylxyfflfcll MflS 

*s§b<dt y^MSfcfro,r t X'fo <o , i wat*« . * 



A (low Noise Amplifier) XJiiUftSSfflO P A (Power 
Amplifier) fcfJJRU It, T?**;^fcffcitrA3$ 

[0015] 

[^feM] jtf. m^omMMzm^x. *?muz^ 

[0016] EI2tc^$tl7t^HJ^7n>'bxy KB 
SS<7)^ 1 t^HfifeffilH . X >f >y ^- y /»«T D D jy 

TDDyXfAffl«7 -f )V?*-&tS. W^X'rMt^ ^ 
A^;k^-riy-/y*X (TDD^-jJc) "CfHfrf *WC, 

^:g|IT'4o<7)7^;k^^. Mx^'yfMSl^U 
xscryf t a t siti. ; t fr't^ s „ §>mx4v 

fMS \CT>X4 -yi-y^iSMlX'^ ItTDDyXfA 
0>jSHI»Tx1j&*, o-y«7^1^SFl £/rLTT 
yT-^tffMSiX-S, X^'yffi!2Tlt MTDDy 
XxA^SflS&Rx li±, yS'y Ha°X7 <i JV-9F F 1 Sr 
■frLXT>^-tbi%m£tl&» ii-^-FDD/TDDiyys 
T-Ac0jHfIff&Tx2. u—J-sx? A)V9kLXffi 

^titzmmy * jv? sf 214, x4-;ffit3^L 

y"A> hVN°X7 4 ;l-^* t LTH jSSfutgfi? ^ E 

^fmfimm^^mthtzmz^ u-^x? ^ >v? t 

4. Sfl7 y ;i^^(4. il«3r< fc t , *BJG«o»i»toeS! 
^r^V h'ffiSr^rf-£^*y Ka'X7 y t Lxm^ti 

Off XWmm±, vs'y KtlM*< 5r£ taixTffiM-T 
4. i-)T, *M«a>K;U7^W(±, WWt 

ivs'yi'dJtfi,, 

[0017] i^I^I)4'?«7 y;P^(4, ftf07 -f 
;yy'SffjT-1i)j£^4i«h* i T-§. HKi*iT. M 

^fc7^^Sf£MWtj:^„ ;yD0S&f4. ^Jx. 
{f s OFW7^W, MWK7-f/W, FBAR7 4 )V 
i> , Xlij77W7^^, fy7LC7 y/tx^tCj; 

■jT, X(4. zti^y a )V9Wm<r>m.^^> l zi.-o 

xmm^mx'hh. ^mxj 7 fMsi t lx, 

[0 0 18] EI3^(4. iFDDyXfAj, Xi4 
ii^'y H "CfHW-ftS^F DD/TDDyXfAti 

^fc-fr&otSSLTi^ *56Bjco 7n y Ixyi'dl 

B&fflOlS2^SiaiSM* s ^$fL'rv^S. MFD D yXrA 

«Mfi-S.tX^Ifi&R x 1 MT x l co^fi|{4. iigtU 
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8&&du i s^-LTfrisfri, ^com, miCOJ^VY^X 

7 ^;t/^ t L tto^2 «Ay bvu? b d u ' t 
SSHtSfvCiiO, iOKMti, ?AiV9tfi^ &*m<7v^ 

tt y f-M s 1 #RW-6*rc*s 0 . 

z\cr>$,nx4 •yf-li. x>f -/^-fiBifti, MSWittl 
iBti* 1 , L*»U X>f -y^-©S2^3T1i:. 
FDD/TDD^X-rAOilift^ SF 2 kgft? 

zzz*i>. may ^^sf 2ii. ^nfotctt. iwtmig 
^t, iais^^aM»wia*fi»rBifc*4. 

[0 0 19] EI4tC{i. STDDyXfAJ, ^flb\± 
m^-yfz^yV Xi¥$Tt SI^FDD/TDDyXfA 

iHS-W^lD I Hi, a^U7^WHD I fc, <eix 

Jj£§tl£, yW^X:? -f7l^HD I CDtfJ7JfllU:. X-f >y 
fUSl kSgggSfrCfc 1 ?, X-f •yf-U Sill m.TD 
D^Xf-ACOjMfi^^^^SF 1 tSf|7 -f Jl-^E F 1 

WSF ltl ffii->#AMsJKOn— J^xy uvfb L 

yjivfx-foh. }ISW#t£§D I l offcfjOttt^M. o 
4 0 , n— v «7 0^LDI OftMite , IP 2 Wlft 

7fUS2ll jlft^>FTx2J!;^tLt3tM^. o 

7 4 /l^ t LT«J&£ fL^iUft 7 4 )V* S F 2 
fc, j^yY^xy 4)V9h Lxm$L%ittz>%my 4 )V9 
E F 2 fc »HW -f -y ^f-y^-th . 
[0020] HI 5 fcj±, Wi4cr>mmmt Lt, *fMB« 

M^F D D/TDD yXf AtiA^tS . li-^^X 

y^l-AiD&ZMlzmfbtifzyjy'isry-D i i^\ 

D I 1 (7V\A ^X y OVPHD I (iu aFDDyXfA 

kffiii$;fxT£9. r-frw-fD I lcou-^xyj 
}U?LD IOffiTJMJi. ^FDD/TDDyXfit 

X^fvfUSlfl iSftSST x 2 k Sff £#R x 2 fc OH 

Tx4 vf-yy-ti. 



[002 1 ] pjy^fAi: „ 71/7fD I 1 

j]Mb<7)mm%wmz. lyxfA^jiMfii 

TS, *«0*S£. Mx.ifs MFDDyXfAll ^7 

;«7 4rt^fcilSHS:fu )^y7fA 
ti, ^-f y°\/7^ev\4 r^xy i )V9>mm%tiXv^ 

-fEWC, l«I5rl.yXfA«7'Jtl/^y 3 y 

StSLTi^. lsJ-^^-rfOffliiaRBIIBi: 
Ji, Wi9S3& t 2|@fi:V^3it'C*4. 1GHz 
^yHfiOy^fAt , 2GHzA>K^yXfAt 

i± , i ^ ? ^ - 7"ffls fcttfi-c v^tv^ittrftft. 
lGHzfiStti -eeolK, Mixt^rJ;. 8 0 0 — 1 0 
o o mh z fcUWt^-h.fc^WSHfty'iy F^^ttl) "3 , 

2GHzyXfA!:(l 170 0-2 20 0MHzi?)A 
[0022]«FDD yXfAli, W*\£&^S&&& 
m^y H WT. R xA'y K&tXT xAy K tiS?tJ§^T 
m§|D u 1 j&^ST* 9 , i WSSa«H»aH±, #^fi!l73 

[0 02 3] |iCF D D yXr^St/lTD D yXf A 

7nyixyF@W;MUIl EietiD. 
aO^lftWsW^Sii* . FDDyXfAWi, MffyN'y 
HTxlt Sft^> KRxlt tfflSfc^Hirf 4 Jtft 

t, issMDui^iit^iitv^. nsuaiat/^ 

y H rtTf^lH-ftieT D D yXfAli, £ W^ftWte =t 

4 fc , R«fc:SS««i«D u l co^f=7 ^;^EF1, 
2 £fijffl-f S-lfc^i:* ^>Ki0f3Kt«tT. ffl 
jCtJ£±§tL^N*yKlSW^ybV^-7>f/P^EF 1 , 
2 SrfflB)£-rs Z hli. MSft^> Kto^ysy Ktl^ftJT- 
*t'*—-tt tzthtejZmX'foh Z ttffo&» STDDyX 

t- A oiHft#i*ii . %3z<n^£ ^□wU7'f;^SF 
2Sr^LTfi*)ix-l>» ^lcO-BJi^X>f ?fUS 1(±, T 
y-r-^i^S-TOMlD U 1 MT D D y-X-r AC0j«ft7 
^WSF 2fct#£rfS. *aOiSff^Txi;#^(?)ii 

m^^^^sF iRx/sF2tcorscr>m2cr>mmx.^ -y 
^us2ii 3Jsa«Hii»*^LT»FDDii£efHi6f: t 

mx'cr>®m<Dtzisbi t zmm%ix& . gw (H2 
a (FDDxiiTDD) zmm<7)tdsbt,zmm~thzktfi 
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[ o o 2 4 ] m7 tii, mcomsmt lx. ras^-ha- 

D D yXfAItMTDD ^X^fAfflfc:lf J^SfU^n 

IB«JBii3ft4Htfc: <fc 0 . »d-;«7^ s F 2 
fc S'KIW^y a 1V9 E F 2 tSr«TDD y^f 

Ao^a^fcistt-s. i fc tfx% & . r yftit, 

fc sft#86 1 com~c® z.b&v*&. zmwrn 

IfiFDD^XT-Affl^lBeWSISDUl fcSttU «F 
DDS/.X^Ate.. 2-W!y KVn°X7 4 yb°— 

M^7^AfflOjMfig&(4. JffltUtiv^ L 
*» L , HJfcM&tXH 7 fcr^£ fi-c ^ & J; a fc: , flSft* -f 

7fUSlSfflUT, i^fcrjCBt-TMFDD^X^AO 

iMfi? ^wsfi xi4MT d d i/x^rj^commy < >v 
?$F2b mmth , fta^Mfts&T x saw-* <i t h 

X'% h . 'vfMSlll jjsfi F D DimwM 

{$.miimmztL?z&&T$>*) . z\<nxA-y^\±^ 

*fiTDDtf»tf>*£-, iifl&L^flO^fct. f3M2& 

1/ 3 coistNmx >r -y f - y ^-r h -xmtfiib & . i ohms 
m^xf-^m^h^tmiz t> . m< mmttzmmm^ 

So 

[00 2 5] H8 fcrii. SOoHMMfc LT . H7 fct^S 
flfclMI*, ««7 ^ yV^aiM^F D D/TD D y 

x^mcoimmmrmmmztLfz yvyh^yv® 
i ->~?~om\mzu~j^x7 ^ )V9-tf>m%y ^/i/?sF3 

b LT s Ay P«7 4 )V9 E F 3^'gft7 4)V9 b L 
TiSft^ixTV^ ryftllTIi, ^MM-X4-yf- 

ii-^-v-X-r ACDiSflfflfti: SftfEUlfc <0|BTC^-f -y f - y 
7-th . ^mWrnXj >yf-M S 1 <7DX>f -y f-fiB 1 (4, 

ryft^MF d d j/^f Affl«3iaMJ«i»D u i fc« 

«U %-MtyMXA .yf-MS lCOX-f >y-HM2JW3 
(4, Ty^Sr. if&TDDyX^AOjslft^M;^ SF 
2BSWI:M/l^EF2i:S§|IW-4. <I<IT"^ HM 
ixx-r Affl<7)itajiiIS#T x j&*»ft ^ftT 9 . £ oil! 

Wmx4 -zfusi *fflc^#'<rflKr<o^'r 
Afc#fr"*-£BK Miifl^ ^;^SF1MSF2^ 
* l-pfcSN&sfro^. Iso7nybxyK0g 
(4, fflSfciWI^Js^itAy HffHfrr S^TOyXf 

Affl^^itfciii tr . iMSTOti d u i x-misy 
4 >v? sf i bLxmmzti&^yv^xy 4 )v? 

»bX s ^:T^i*ft 7 ^;l/?SF2 S F 3 a*^^ 
ft7 ^ )V9li, #^oM2ifciffliE-r^^>KSws>F 



[0026] W9c7)mM&M. i-&FDD/TDDyX 

So W^X-i -yfUS 1(4. MMv-XT-AcOitjlOMfi 
S§^ , aSKWfc:«F D D yXf^^)SS«^D U 1 CD 

mmy -i^^sfi xiiiTDD yxf J^commy 4 )V 

9 s F 2 fc iiSiS itx \ \h o L*> L , »MH<03fflS»BM 

^•iwsaB^, w^x^Ao^s-^ oMftfi^-fflfciiSftT 

[0027] ^tfOHJft^J-Ct , S5W«Sfl7 ^ ^ 
^ E F 1 14 . fifiT D D gft^> H WHaaWR*(Wf ttJKSS 
-f-^^W^S. «H8S?Wfc, FDDiS«OT 
x»fc, liETDD^XxA^JlfiS&^jg^fflWitm 
i fc S . «TDD isX^&CD^m^- VCD 

tftc, ^mxj 7fMs 1 fcits-ro^Du 

lkOP B 1fc2. WkDWmxJ •y+iflBtifktlXiS')* Z\CD 
W&XA -y^(4, gflft^£ R xff^SI^-fcJJj^D U 

[ 0 0 2 8 ] III 1 0 tci4, H7 tK^S*LfclOtWt=, 
*^6S«gR3W»flfca&F D D/TD D ix^^Afi 

«. ic?)ii-^^xf-Aco^ffii(4, ryf-^fio-C'^rL- 
^-9-d 1 1 %-itLXfthti, ;«^7V^t(i vn-^ 

yU7^WHDI 1 ^^•tTH7* i ^d^n<P0#fiX>f 
yfMSl fcSM^tLT^S. ^7y7tD I icon 
-/U7^MLDI 1(4. WlCDtJlMXA 'yfUS2t 
f#«C$tLTfcO. ZCDtyMXj -y^-(4. j3HI-»tfgft 
7^/Wt^FDD/TDD ^Xf-AfflOiMft-Jlt/ 

mmmbcofflX'tyWiXA v-hy7t&, *fij 
fci(4. il-^-^-rAOi^fi^ ^;^SF3 cotzisb^ m 

i'WEF 3<7)^fc, ys>HV\°X7 ^;l-^^'ffiffl$ix 
*fijfcii4. 1 ^ 

fctTSfiS^^it^'-r-s. i«7^w(±. sitiwt; 

MJfliSifcffi^^T U-bl^^^ay^tfo. 010 O^Jfi 
Wt*N-435^ttWfc LT. MTDDyx-rAOSiJfli 
ORx|§Sr : i<^^fca i T-#. -^0/t*6fcl. SFDDy 
Xf-AcORxgg. SV\ ^nfcSMStLfcSft^^/^^ 
EF1, 2#>'— »t*!fflS*L4. HI lfc2(4, I^FDD 
MTDD isXf-J»C0&%<9^y HRxffl tX(4PMi 

^7K§fLT Vi^> 0 ffiJELT. fff7-(;WEFl, 2 
(4. t^zX^Xii, fflJCtWvv^HKtc^&if:** 
"C*«. MTDDyx^AOSfI^-^T14. *0>|R. 
■TO^W 7fUSl fc^tHitflDU 1 bCOmiZXA -y 
^mf^tlXH'O (H^LTV^V^) , ^cDX-f >y^- 
(4. Sff 7 ^;tx^EF 1 , 2 cDTy^i-mcD Ailing 
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mm^zm&VM3*r> u 1 timr& . 

[00 2 9] 0l2di, mzm<r>ffi&^ivfz~7vyh 

FDD/TDDyXf^> M^-if, &*tl<7>. S'JO^TD 
D yXfASl/M FDDyXfAi Offl^*)-frfflc?)ffi 

K«x fyfy fSmm Ztifz, h U 7VW s' y f 

(4. 3OOSIJC07 -f/^SF 3, 4, EF3Sy ; EF4 

&K>. z\<ny j)V?\%^ ^fiWJtx-f 7fMS i(7)X-f 

WW;U7^;l/^HD I 1 tmWtt&ZktfTZ&, 
IR—WiRmz , £fflx 2 ocoM-^r^ Afflco 3 otoff 

t^/k^tD I ltf0n-y\°X^ y/I/^LD I 1^ 

ffiM-r h c\thx'%h. mm^mms fdd/tdd 

x3, 4$r#fit7jmx-f 7 fMS 1 Z-frLX-fAyV? 

d/t d d z/x^j^mcommmi, mm^my * >v? 

EF3, EF4£:frLT#fitmx-f yfMS 1 fcSMft 

>-X^Ai:g^!§fLT^|, 0 Ell OiOllJfifiJtOio fc, 
¥Jy°V7*)-T> I l^a-A"X7^;^LD I 1(4. flj 
8tX-< yfUS2 i:S«S*vris9, Z<VWMX4 vl- 
{i. ^ 1 WS^-F D D/T D D yXf A^fl-SV'S 
ff ^ - H (STX -fyfy/tS. i (Vm^X' i , jMn" F 
DD/TDDyXfA^<ti 1 ■Otf5fli8fc& t flfcfr 

ifeS, St&Wfc^ 71/^tD I 1 Srtf-LTT'J-feW 
h-t^iis^f^^. l^FDD/TDDyXfAW^ 
y K^W4>^< fc t> 1 OCDJli£f4(iu (fiFDD -&tfT 
D D yxr-AO#vs> FcOjff^tfiKLT & 0 , -S-cofe 
fttc, vi-ZftLXftmthntf^mx 

[ 0 0 3 0 ] El 1 3 ^-JitettL-ClR-iBSrapSrS* 

flJ&X >f >yf-MS lO) MX-f >y -fHatB 5 &t>* 6W£t 

ibhftxn'o^ ^cotzibiz^ ^mwmy-J 7fMs 10 

X-f >/f-f4B5 fcMSfl7-i'/l-y'EF3.K.y : 'EF4 {:» 

^7fMSlHli r«^7l/?f D I 2SrryT- 
y-m<r>y^y°V9^ I lBS-WW^X:?^/^!! 

d 1 1 t}»r-§> lmm^Lfri&mt usrv*. 

[00 3 1] HI 3<7)S|jfi#!lU:. fflbttf* GS 

MMJ7/W\'yF7ny Nxy Kiiii&fcfiiEU icon 



g&ti. UMTS7nyixyi'[i|K(3Gt-fc';HE 
IS) OMSg^Jt'HHSSS^fL-CV^. ^om. UMTS 
^gffiCDFDD^:— h' ( 1 92 0 — 1 980MH zCOT 
xAyF, 2110~2170MHz(7)RxA'yK) 

UMTSi¥OTDD^-K ( 1 900 — 1920 
MHzfttf2 0 1 0 — 2 0 2 5 M H z OJUi&ffc^V H ) 
LfWtf-S aFDDy7fAc0/i 

tf>fciiSW!J»»DU l oMIS^«£J£5lhr-|>^Sld : 5r 

V\ ■f-CDlgt. 3CrDDyxf-AOSfi7^;]^EF2 
ii„ MTDDJlig^^yKSr^yS— T|,^tl 2 5M 
H z il7 a )V? b Lxm&tZ i i: 5 *\ X(4. 
if Sftfc , 2 fi; s> V^xtmco 2 - A v - 1 

-7 ^/krx* fc LXffif&~t&ZbtfX*% h» -tcofzMz, 

5*£ttflW-* JbS. my 4 
3:7 ^ /I^ -r? y n i^THBRf 4 i t S . 
[0 03 2] Ell 2t*§iiti^*Iii<7)7nyFx 
y HES&fflo^JfiMoS'J^^SIJfiMti. El 1 4 fcj^S 
iiTV^i. ^<7)^. MTDDi/Xr-J±cowm<7MiSy 4 

/^sF2t*<ntA i TS, ramfcis ^mwm^j 

•yfMS lC0X>f -/^-SS2^^<^i:^-r'#S (El 
1 2#ES) „ -f-COl^, M$tFDD-ay'TDDy7fA 
{4, *Itig«DUl ^^ft-&^'Sfl7 ^7ky- 
t»*!lM^*. )»a«fflHftDUl(Wai*«i. MFDDy 
A<7)SfI^>FRx 1 i:t#M$ixT^^OT\ jMS 
WDU lcoH2coai7Jfl!l{is WlCDWM^-l 7fUS 
3^^-tT. Him>f vf^ai'Cli. FDD-SWT 
D D y-XT-Affl^ftjiOjlflglT x 1 , 2 i:tfSc§#lT 
0 s fffi7f»X-f -yf-fia-Cfi. TDD yXT-AOgff 

m&%mZtlZ>y J)V?GF 1 , 2^\ 6f3K$#l/Sl 2 
5MHzi«7^;iyJ: LTH JiSiSixTfc 0 . :»7^ 
;l-^(4, UMTS^O^fiTDD^XT-AOMJliS^^ 
>- HS.t>'U MT S^COfNfiF D D y7fA«T x^^> K 

&ZbtfX'%&„ *fiFDDft«»«^fc:tieTDDft« 
CDig&lZ s fl«7 -f 7fMSl iiffiff 1 5 . 
$iETD D yxxAcr)iim^»)i;SfI^t&t COM4. W 

i4 s i<ox>f yfa, x-f ■y^m.^zm^ix^. x 

7f y^lfM'SOW^F DD/TD D y7f A 
mco y A iVZte . El 1 4 cJ^SUtWTIi .012 C7)^J^J 

[0033] 3fs^BHOSiJ^^HMMT'«. El 1 2 , 1 

3jm\A{z^tix\^himm^ixrzyuvy3-yY 

®miZ. ffiJEEC0X-f «yf-at^l0Xli20<Da^FDD 

/T D D yxfAffl«7 -f Sr Sr < t i o Tffi 
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[0034] mi 5 til, *%wm\<r>mmw^ix 

-h'/Ptfc^ot. smsi&*SgiWi. ffiSSWFfi^feftt: 
* ? is a y<n9tij s &&&*& , iMff «tj £fflJECffi« t 

[0035] mmwvs&mjiwmmmn. ^ <t a 
%mwte. mm. xfims-smRKirbmLztixis 

(APC, Adopted Power Control) tfWfil 

h£5%1j\ftm&-&$5RKtf^ZtiX^Z>. Hi 5t; 
X\ m^t^SixJt^T^siM^XxAtS^Six 
Hi 2coHS&£fflJB-$-ft. 

[0036] *fMB«DJ9!»ltllfWU» Hi 6 Iz^kZfix 
£9, *<»5HK HI 5t^§*btlHl»tt, 

f=7 >r /UfcV&AXmkcomz, #^ 1 ocoftlli^ 

<^s:^ffl*«iM-r-& - 1 ft . ^cr> ± o %mmm 

Scftf £ £ t £ i b &i> ft . H l 6 tcii, i ff>fiaKS# 
Hi satxi 6(7)7 pyixy KlMHi. 

vt-ox , iMfts^ftv^^fflfc j: -oxwmmf^ti. 

[0037] *HBJJ{4. UMTSWWCfflJEfcr^/l-f-^ 
- Kft»*fr a £W£> ft 3 GafIS*§IBfflo:7 a > 



-t&. *$twn. ssc mt<mmz. yn>h^>v 

mS&Zffi^zffimrF&zttfX'Z. Xii. rtJnW3r«j£ 

OSSII, *»7ny b:x>- H@S&cO«j^<50^:46tc 
ti, -^OW^&S. -3*0. Wi.tr. 0S§^)ffi 

& o Mi. if, 7 -f ;t^£0— fP^Sr-te ^ 5 >y ? 7 -f 
)l"?bLX (Mi.f£\ MWK7^;i/^, OFW7-f/P 

FBAR7-f /k^ i; LX. Xb'j7 7 , 7-<>'XHf 
•y7LC7^;^tU)KL, iiX^a«-t5 5 -y 

Mi.(i\ LTCC7^fWt-fe55'y^ (tow 
Temperature Cofired Ceramic) _htS46j2stf i i; ifiX 

comfaffimttLxi5<o. zcomfammi±. mm. r 
mkt Lx%mm*xmm^zmm-%c\ttfx 

fltf.tr, x4 -/^'DcmmmiWi^LxhkVK ±? 

WtcaHK-tteSte-Sfifc 7nyhxyH [US^^^ ^ A - 

mm^-m^zmm-h ocsit , ^sp^ i 

ft„ 

[0 0 38] gt^iat. HF7-fW, y^y°v9 

v^cDtztbiiz, m*m%hmfczwfrt&z\btfx'% 

ft, $tfl£, ^7flt i/"U ^ATM- KFETt 

Mt*OP I N^^-b't LT. Xii. liffl^^ 
bffffl^-ft i ftffiOjS^-X-f -y^y^Wt L 

Tm^- ft i t h t$ ft . ^m^mmmii . ; ; -cti . 
ffl*MHKrt ttt^-$*Lfc a/4 x b u -y ^mi-c* ft . 
[0039] 3C^»«#aj*«tt, afis*^gOi^ 

tj35tT*f^Wts X(±, fAyrVyis^Mzm^f 
hz\bifX%. ^R. ^>-b-^>X**ig{±. T>-^ 

yh-^>x^i^fflv^7yftsSrft:itLta<x 

(4ffi<^-ft;t^'T"#ft„ 
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XfAt ffl<^itr;6 $ tL^iM^rcT) FDD/TDDyXfi 
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[04] ^»FDD/TDDyXfAt &<Mtltz 
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D D ^Xf-AffllcMS^^W^tlT V ^ Efi&£^ 
f0 

[El 6] JSFDDyXfAj, JSiHRtfHKLfcKTD 
DyXfAt SSW- 5 *I£BJ^ 7 n V V x y Y 0gS<7)gp 
^0 

[07] 40«97 4A^-C«|j(fc3*Ufc, 06fc|5jtffi^ 

[08] g0^a^FDD/TDD^f-Ata»#i>S 
^0 7 CD 7 n >• h x y K@j&Sr^rf0 

[09] SlJ<7)^FDD/TDDix^-f 
n.Jt06iO7O>- hx>-F[lIS^Offl^i?-tt^^0 

[010] D D/TD D yXf A«JiSt^> H 

£SH"0 



[011] 2o<75Sff 7 <i\>5W^ l^>cr,^yp^xy 

[01 2] 08CO^S^s SiJC0 2OC0^FDD/TD 

Di/XfAt § fifz 7nybxyf J dIS&£^ 

0 

[01 3] 01 2<^aSB0»**^ 

[014] lTDDyXfA, MFDDyXfAM3 

-rxrfflfe yXfAM 7nyixyi'0M 
^-T0 

[01 5] 01 4(7)|lIifSi;|l|t^Xf'Affl^^ittCji 
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